Pharmacological screening of Euphorbia neriifolia Linn. (Euphorbiaceous) leaf hydro alcoholic extract were performed to explore the analgesic, anti-inflammatory, diuretic, antidiarrhoeal and antiulcer activities. All tests were conducted on rats using 100, 200 and 400 mg/kg dose as LD 50 of extract was found to 2779.71 mg/kg. Study revealed strong analgesic effect of E. neriifolia against thermal (P<0.001), and in mechanical and chemical (p < 0.01) noxious stimuli and anti-inflammatory activity (P<0.001 to 0.01) at the 1000 mg/kg dose. In carrageenan-induced paw edema and cotton pellet induced granuloma model E. neriifolia extract showed significant (P<0.001 to 0.01) antiinflammatory activity. Extract considerably increases urine volume as an effective hypernatraemic and hyperchloraemic diuretic. E. neriifolia showed laxative property by increasing wet defecation along with castor oil. Extract showed very prominent protection against ethanol-induced ulceration as well as on pyloric ligated ulceration in dose dependent manner. Extract increases total hexoses (P<0.001), hexosamine (P<0.05), sialic acid and total carbohydrate content (P<0.001) with a decrease in total protein content (P<0.001) of gastric mucosa at 400 mg/kg dose. Presence of phytoconstituents like tannins, flavonoids, alkaloids and triterpenoidal saponins may be responsible for the found pharmacological activities.
INTRODUCTION
From prehistoric times, various communities and civilizations throughout the world are using herbal medicines. For the past several decades, people are increasingly consuming herbal medicines without prescription. They are traditionally considered as harmless since they belong to natural sources. Herbal 5 D'Arcy et al. (22) on rats anaesthetized with pentobarbitone sodium (30 mg/kg). Drugs were administered 3 h after implantation and continued for seven days. On the 8 th day the pellets were dissected out, dried at 60°C the dry weights were determined. The difference between the initial and final weight of cotton pellet was considered the weight of granulomatous tissue produced.
Diuretic activity
Urine output along with electrolyte concentration: Animals were deprived of food and water for 16 hours. All the rats received priming dose of normal saline 25 ml/kg orally. Immediately after administration of vehicle, different doses of extract and standard drug frusemide (5 mg/kg, p.o) all the rats were placed in metabolic cages (group wise) specially designed to separate urine and faeces at room temperature of 25±0.5°C (23) . The urine was collected in measuring cylinder up to 5 h after drug administration. During this period no food and water was made available to animals. Concentration of Na + and K + in urine was measured by Flame photometer (Elico, India). Chloride ion concentration was estimated by titration with silver nitrate solution (N/50) using 3 drops of potassium chromate solution as indicator (24) .
Experimental Models for antidiarrheal study
Castor oil-induced diarrhea on rats: The method of Awouters et al. (25) was followed with minor modification. 24 h fasted animals were treated with vehicle, standard drug (loperamide 0.5 mg/kg) and different doses of extract. After 1 h, each animal received 1 ml of castor oil orally and was then observed for defecation placing them in separate cages up to 6 h. The consistency and frequency of faecal matter, and the number of respondents were noted on filter papers placed beneath the perforated metal cages.
Purging index (PI) was calculated as follows.
Purging index (PI) = % respondent x average no of stools/average latent period

Experimental Models for antiulcer study
Pyloric ligation-induced gastric ulceration: Under light ether anaesthesia, the abdomen was opened by a small midline incision of 1 cm below the xiphoid process. Stomach was exposed and a tight knot was applied around the pyloric sphincter. The stomach was placed carefully and abdomen wall closed by interrupted sutures. Vehicle, ranitidine (20mg/kg) and test extract were administered orally 15 min before pyloric ligation. After 4 hours animals were killed by decapitation, abdomen was opened and the stomach was isolated after suturing the lowed esophageal end. The stomach was then cut open along the greater curvature and ulcer index was determined using a hand lens. Gastric contents were collected in a graduated centrifuge tube, volume measured, pH determined, centrifuged at 1000 RPM for 10 min and subjected to biochemical analysis. Ulcer grading was determined following the scoring system suggested by (26) .
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Gastric contents (1ml diluted with 9 ml of D.W.) titrated against 0.01N NaOH using Toper's reagent till orange color, corresponds to free acidity and further titrated to pink color with phenolphthalein, total volume of NaOH corresponds to total acidity (28) .
Acidity expressed as Vol. of NaOH × Normality × 100 / 0.1 mEq/L/100g Total hexose's, fructose of the gastric juice was determined as per the method of Zachariah and Landrum (29) , hexosamine following Dische and Borenfreund (30) , sialic acid by Warren (31) . Total carbohydrate (TC) measured as sum of hexose, fucose, hexosamine and sialic acid. The total protein content (PR) of the gastric juice was also measured following method of Lowry et al. (32) . The mucin activity measured as total carbohydrate to protein ratio (TC/TP).
Ethanol-induced gastric ulceration:
Animals were administered with test extract 45 min before oral dose of absolute alcohol (1ml) (33) . One hour after ethanol administration, animals were sacrificed by giving overdose of ether. The stomach was removed, opened along the greater curvature, rinsed with normal saline and scored for the severity of ulceration as mentioned earlier.
Statistical Analysis
Experimental data were analyzed using one way ANOVA followed by Turkey-Kramer multiple comparison test. P value less than 0.05 were considered statistically significant. Graph Pad Prism Version 3.02 was used for statistical calculations. E. neriifolia extract produced dose dependent diuretic activity, onset of diuresis was extremely significant at 400 mg/kg dose whereas increase in total volume of urine formed was extremely significant at both 200 and 400 mg/kg dose. Fifth hour urine volume for 400 mg/kg dose was 17.45 ml as compared to 6.65 ml of control shown in Table 1 . The electrolyte changes induced by the standard drug, vehicle and different doses of extract are shown in Table 2 . E. neriifolia leaf extracts increased frequency of defecation also the number of wet and deformed feaces.
RESULTS
E. neriifolia
Table -1 Effect of E. neriifolia extract treatment on urine output in rats
Extract increased purging index to 286.22 as compared to 201.63 of vehicle control and showed increase in wet defecation. Although the tested doses of E. neriifolia leaf extract did not produce diarrhoea alone but with castor oil, it produced diarrhoea, which was 20.29 % more than the castor oil alone (Table 3 ). E. neriifolia leaf extract has not been tested for other parameters of antidiarrhoeal activity as it itself shows laxative properties. Table 4 . Effect of E. neriifolia leaf extract on increase of total hexoses (P<0.001) and hexosamine (P<0.05) was significant at 400 mg/kg dose but had no effect on fucose (P>0.05) content. Leaf extract increased sialic acid at all the tested doses which was extremely significant (P<0.001) at 200 and 400 mg/kg dose and increase in total carbohydrate content was extremely significant (P<0.001) at 400 mg/kg dose. Decrease in total protein content was extremely significant (P<0.001) at 400 mg/kg dose as shown in Table 5 .
E. neriifolia leaf extract decreased ulcer index, ulcer grading and free acidity on ethanol induced ulceration which was extremely significant (P<0.001) at all the tested doses. Decrease in total acidity and volume of gastric content was significant at 200 (P<0.05) and 400 (P<0.01 & 0.001) mg/kg dose respectively which is reported in Table 6 . 13 elevating pain threshold when tested against different noxious stimulus. E. neriifolia produced analgesia against thermal as well as on mechanical and chemical noxious stimuli. This indicated that E. neriifolia was effective on acute as well as on chronic pain and the antinociceptive effect was mediated centrally.
Carrageenan induced paw edema model is prototype of exudative phase inflammation. The edema development method is biphasic; the initial phase is due to release of histamine, serotonin and kinins in the first few hours after injection of carrageenan (37) . The more pronounced second phase occurs in 2-3 hrs due to release of prostaglandin like substances. The significant anti-inflammatory activity of E. neriifolia may be due to the presence of steroidal saponins or flavonoids by exerting predominant inhibition of inflammatory mediators from phlogogenic stimuli (38) . The association of both analgesic and antiinflammatory effects is well documented for various non-steroidal anti-inflammatory agents.
E. neriifolia leaf extract produced potent diuresis, increasing the urine volume three times than the control by increasing urine sodium and chloride concentration along with water. Though extract appeared to cause good diuresis, the actual mode of action is not clear from the test. E. hirta, another Euphorbiaceae plant is used as diuretic agent by the Swahilis and Sukumas of East Africa. The diuretic effect of extract is mediated by increasing Na + , K + and HCO 3 − concentration in urine (39) . The delay in onset of diuresis induced by the extracts may be attributed to poor absorption of the active principles present in the crude preparations. From the above observations, it can be suggested that E. neriifolia extract is an effective hypernatraemic and hyperchloraemic diuretic.
Digestive effect of the accumulated gastric juice is believed to be responsible for producing ulcers in the pyloric ligated rats. Reflex or neurogenic effect in addition to acid secretion has also been suggested to play an important role in the formation of gastric ulcer in this mode (40) . E. neriifolia leaf extract decreased gastric lesions and pH of gastric content as well as total and free acidity. Effect on volume of gastric content was evident only at high dose. The extract was more effective for reduction of gastric acidity than the volume of gastric content. The effect of extract on soluble mucosubstances showed that increase in total hexose and sialic acid was extremely significant, it also increased hexosamine but had no effect on fucose content. The extract increased total carbohydrate and decreased total protein of gastric content suggesting stimulation of gastric mucosal growth and protection against high acidity. 14 gastric acid production. It has been proposed that non-prostanoids protects gastric mucosa through the mobilization of endogenous prostaglandins. As reported earlier sucralfate inhibit alcohol induced ulceration via stimulation of endogenous prostaglandins release from the gastric mucosa implicating cytoprotection as a possible mechanism (42) . The antiulcerogenic effect of the extract may be due to increase in microcirculation, mobilization of prostaglandins in gastric mucosa in addition to its ability to reduce total acidity and to increase TC/TP ratio.
E. neriifolia leaf extract showed very prominent protection against ethanol induced ulceration as well as on pyloric ligated ulceration but the effects were more pronounced on protection of gastric lesions and acidity.
The phytochemical analysis of the extract reveled prominent presence of tannins and flavonoids, these substances are known to affect the integrity of mucous membrane. Tannins being astringent may precipitate microproteins in the site of ulcer thus preventing absorption of toxic substances forming a protective layer and resisting the mucous layer against the attack of proteolytic enzymes. Tannins could prevent ulcer development with their protein precipitating and vesoconstrictory effects (43) . Flavonoids also protect ulcer development by improving microcirculation and increasing capillary resistance in turn increasing gastric defensive factors (44) In conclusion, these experimental studies showed potent analgesic, anti-inflammatory, mild diuretic and anti-ulcer activity of E. neriifolia, which gives scientific basis to its uses in traditional medicine. The results indicated that E. neriifolia extract exerts the cytoprotective effect in addition to their gastric antisecretory activity that could be due to, partly at least, to the presence of flavonoids (41) . Presence of tannins may also be responsible for its protective effect by maintaining an efficient gastric mucosal microvascular supply.
Further studies are required to establish and elaborate the mechanism of antiulcer activity of E. neriifolia leaf extract. Detailed pharmacological studies should be carried out to establish the mode of action and bioactive components responsible for the therapeutic usefulness.
